Over the last few years, several research efforts have been made to model, extract, and manage the context data of users, devices, and the surrounding environment in order to enhance the user experience. The recent emergence of social network applications, the prevalence of sensor-equipped mobile devices (e.g., GPS, accelerometers), and the availability of large amounts of geo-referenced data (Twitter messages, Foursquare check-ins, etc.) have enabled the analysis of new context dimensions that involve individual, social, and urban contexts. Data available include not only people's mobility patterns but also emotional status and activities; these data are massively produced and shared in real time by users. Extracting the collective intelligence process that generates those data is a fundamental research issue with important applications, which could improve not only the experience of single users but also the community, organizations, and societies. In order to exploit these massive data sets, novel methods must be devised to model and understand the way in which people interact and behave in the environment.
STRUCTURE
The structure of this edited book is organized as follows. The introduction chapter gives an overview of the emerging research direction towards personal, social and urban awareness. This is followed by a selection of 13 high quality chapters covering the three themes: personal, social, and urban awareness, with topics including context gathering, modeling, middleware design,and applications. Finally, we conclude the book by sharing a view of the research challenges for personal and collective awareness.
Section 1: Introduction
Chapter 1: Towards Personal, Social, and Urban Awareness
In the past decades, numerous research efforts have been made to model and extract the contexts of users in pervasive computing environments. The recent explosion of sensor-equipped mobile phone market and the phenomenal growth of geo-tagged data (Twitter messages, Foursquare check-ins, etc.) have enabled the analysis of new dimensions of contexts that involve the social and urban context. The technology trend towards pervasive sensing and large-scale social and community computing is making "Social and Community Intelligence (SCI)" a new research area that aims at investigating individual/ group behavior patterns, community and urban dynamics based on the "digital footprints." It is believed that the SCI technology has the potential to revolutionize the field of context-aware computing. The aim of this chapter is to identify this emerging research area, present the research background, define the general system framework, characterize its unique properties, discuss the open research challenges, and present this emerging research field. 
Section 2: Personal Awareness
Chapter 2: Activity Recognition Using Ubiquitous Sensors -An Overview Human activities are a fundamental aspect to characterize the contextual situation occurring in a pervasive computing environment. The diffusion of low-cost sensing devices has enabled new methods to recognize activities based on streams of sensor data. This chapter reviews the most prominent proposals and illustrates the strong and weak points of the different approaches. Finally, the authors identify open challenges and present their ongoing work.
Chapter 3: Opportunistic Detection Methods for Emotion-Aware Smartphone Applications
The human voice carries rich information about the emotional status of the speaker, which could be exploited to improve the user experience in a series of pervasive computing applications, including human-machine interaction, teleconferencing, and multimedia adaptation. In this chapter, the authors illustrate this intriguing research field and present guidelines to build emotion-aware smartphone applications in an opportunistic way.
Chapter 4: Service Discovery with Personal Awareness in Smart Environments
Complex pervasive computing applications may be obtained by the composition of simpler components, and may need context data acquired on the fly based on the current situation. In this chapter, the authors illustrate how the Semantic Web service paradigm can be used to support these applications by introducing Mercury, a service discovery platform to find appropriate sensors, services, or actuators to perform a certain functionality as required by the user based on the current context and goal.
Chapter 5: Architecture Pattern for Context-Aware Smart Environments
Smart environment is one of the hot topics under the theme of "big data." Context-aware computing is often adopted as a technique to augment the smartness in ordinary environments. There are many attempts over the last decade to develop a system, which supports user activities in these smart environments. Most of these systems focus on aspects of what users need, resulting in the problem-specific design of the systems. In this chapter, the authors analyze a variety of context-aware smart environments described in the literature and show that while each of these systems was designed from scratch, their approaches to context gathering, evaluation, dissemination, and reasoning have some common functionalities. The authors then propose a generalized architecture that outlines the requirements for designing and developing such smart environments.
xxiv Chapter 6: Design Aspects and Context Awareness in Pervasive Games
This chapter explores pervasive games, a new type of digital games, which combine game and physical reality, introducing unprecedented research and design challenges for developers. After systematically classifying pervasive games based on their social-and context-aware features, the authors survey the most prominent projects and discuss them with respect to different design aspects. Finally, they highlight current trends, design principles, and future directions for pervasive game development.
Section 3: Social Awareness
Chapter 7: Community Detection and Profiling in Location-Based Social Networks
Due to the proliferation of GPS-enabled smartphones, Location-Based Social Networking (LBSNs) services have been experiencing a remarkable growth over the last few years. Compared with traditional online social networks, a significant feature of LBSNs is the coexistence of both online and offline social interactions, providing a large-scale heterogeneous social network that is able to facilitate lots of academic studies. One possible study is to leverage both online and offline social ties for the recognition and profiling of community structures. In this chapter, the authors attempt to summarize some recent progress in the community detection problem based on LBSNs. In particular, starting with an empirical analysis on the characters of the LBSN data set, the authors present three different community detection approaches, namely, link-based community detection, content-based community detection, and hybrid community detection based on both links and contents. Meanwhile, they also address the community profiling problem, which is very useful in real-world applications.
Chapter 8: Social Cars -Sensing, Gathering, Sharing, and Conveying Social Cues to Road Users Intelligent Transport Systems (ITS) encompass sensing technologies, wireless communication, and intelligent algorithms, and resemble the infrastructure for ubiquitous computing in the car. This chapter borrows from social media, locative media, mobile technologies, and urban informatics research to explore three classes of ITS applications in which human behavior plays a more pivotal role. Applications for enhancing self-awareness could positively influence driver behavior, both in real-time and over time. Additionally, tools capable of supporting our social awareness while driving could change our attitude towards others and make it easier and safer to share the road. Lastly, a better urban awareness in and outside the car improves our understanding of the road infrastructure as a whole. As a case study, the authors discuss emotion recognition (emotions such as aggressiveness and anger are a major contributing factor to car crashes) and a suitable basis and first step towards further exploring the three levels of awareness, self-, social-, and urban-awareness, in the context of driving on roads.
Nowadays, sensors and actuators are embedded in smart-homes, allowing the observation of residents and environmental phenomena, in order to interpret the situation and react accordingly. The presence of multiple people in a smart building introduces several challenges in terms of data processing and interpretation. In this chapter, the authors introduce this research problem, and propose "Data Stream Management Systems" (DSMS) as an approach for processing and managing data in a smart building. They present an architecture for DSMS and illustrate how it fulfills the requirements and challenges.
Chapter 10: News Recommendation for China Sina Weibo Micro-Blog Service Based on User Social Behaviors Sina Weibo has become a popular micro-blogging service in China. In this chapter, the authors conduct a study of detecting news from the data collected from Sina Weibo. They first expand the definition for news by conducting user surveys and quantitative analysis. A news recommendation system is then presented. The authors classify users into four different groups and apply several heuristic rules for recommendation. By applying the recommendation system, people can retrieve popular tweets from Sina Weibo according to interest. This study helps us achieve better understanding of heuristic rules for news recommendation. Business organizations can also benefit from this work to fit user preferences.
Section 4: Urban Awareness
Chapter 11: Human Mobility Patterns It is well accepted that the physical world itself, including communication networks, humans, and objects, is becoming a type of information system. Thus, to improve the experience of individuals, communities, organizations, and societies within such systems, a thorough comprehension of collective intelligence processes responsible for generating, handling, and controlling data is fundamental. One of the major aspects in this context and also the focus of this chapter is the development of novel methods to model human mobility patterns, which have myriad uses in crucial fields (e.g. mobile communication, urban planning, etc.). The chapter highlights the state of the art and provides a comprehensive investigation of current research efforts in this field. It classifies mobility models into synthetic, trace-based, and community-based models, and also provides insight into each category. That is, well-known approaches are presented, discussed, and qualitatively compared with each other.
Chapter 12: Spatial Relations in Contextual Information for Mobile Emergency Messaging
When mapping from a physical environment to its digital representation, the spatial relations of objects become an important topic. This chapter provides an overview of techniques in the modeling of spatial relations with a focus on messaging in emergency situations. The authors study a number of representative solutions in the field of spatial computing. The Mona-ont emergency ontology is proposed as an alternative to model the spatial relation in disaster scenarios. A prototype system, Mona Emergency System (MES), demonstrates the use of this ontology to disseminate evacuation messages to citizens in the scenario of flooding. The huge collections of GPS traces collected from urban taxis implicitly contain rich information about the dynamics of a city. In this chapter, the authors aim to exploit passenger behaviors and urban dynamics from large-scale taxi GPS traces. First, they show how to infer taxi service dynamics, such as taxi-business dynamics and work-shifting dynamics, from passenger-vacant traces. Second, the authors derive traffic dynamics and anomaly passenger delivery dynamics from passenger-occupied traces. Based on the recorded pick-up and drop-off events, they present how to extract the hotspots and community dynamics from taxi traces in urban environments. Finally, the authors propose a new way to detect the road network changes by considering taxis as roaming GPS sensors.
Chapter 14: User-Centric Social Interaction for Digital Cities
Within the last decade, many services and ordinary objects have become "Internet enabled" (from social networking to our TV and refrigerators). As a result of the "Internet of things" trend, many of these services and connected devices have become sources of information, which contributes to the theme of "big data." With the ease of access to open information sources (through well-defined APIs), citizens will have the ability to "program the cities" for their social needs. This chapter studies these topics and shares an insight of how we should approach the problem of giving ordinary people the ability to mashup apps for the digital cities.
Section 5: Conclusion
Chapter 15: Research Challenges for Personal and Collective Awareness Important steps have been made towards personal, urban, and social awareness. However, several research challenges still need to be faced to fully realize the pervasive computing vision. The opportunistic acquisition of available context data and the possibility of reasoning with them are strongly limited by the lack of standard languages and common semantic frameworks. The recognition of complex contextual situations is further limited by different technical issues and deficiencies of existing approaches. Moreover, the unprecedented quantity of digital traces left by people calls for novel trust models and formal privacy methods. In this chapter, the authors discuss the above-mentioned research issues and highlight promising research directions. 
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